To combat educational and health disparities, out-of-school-time (OST) STEM enrichment programs provide services to underserved youth to encourage them to pursue college and health careers. This article describes a study conducted to determine if the Health Sciences and Technology Academy (HSTA) program participants who receive year-round educational interventions to prepare them for STEM and health sciences majors performed better on the West Virginia Educational Standards Test (WESTEST2) than non-participants. This study provides descriptive and inferential statistics, specifically one-way ANOVAs with one-to-one matching based on grade level, gender, race, and GPA at the end of the 8th grade year for 336 students. Statistically significant differences were found favoring HSTA participants on the WESTEST2 math and reading/language scores.
INTRODUCTION
For decades, the U.S. has grappled with the question of how to reduce the achievement gap between students at risk and their peers. While numerous legislative actions have been implemented to prepare all students, regardless of background, for success in college and beyond, underprivileged students continue to face many barriers on the road to higher education, not the least of which is adequate preparation for and competitive performance on standardized tests (Civil Rights Act, 1964; U.S. Department of Education, 2015) . In the absence of proper support, which can be provided by out-of-school-time (OST) programs, underserved students risk poor performance on these exams, which can, in turn, eliminate crucial educational opportunities during their primary and secondary schooling and sabotage their bid for entry into a college or university.
Standardized Tests and the Achievement Gap. Poverty and its associated physical, sociological, and psychological problems (Fryer and Levitt, 2004; Berliner, 2009 ) along with gender roles (Eccles, 1987) have long been recognized and documented as barriers to achievement for underprivileged populations. More recently, the role of stereotype threat (Spencer et al., 1999; Steele et al., 2002) , also referred to as collective threat (Cohen and Garcia, 2005) , has been linked to lower academic performance in underrepresented groups. Studies (Willingham and Cole, 1997; Ryan and Ryan, 2005; Fernandes et al., 2016) have demonstrated that African American students, especially African American males, tend to score lower on standardized math tests than White and Asian students (U.S. Department of Education, 2001; McFarland et al., 2017) . Research has also found that African Americans significantly underperform on standardized tests, particularly in the areas of math and science (College Board, 2015; Ferreira, 2002; Finkel, 2010; Hedges and Nowell, 1999) . Research on "stereotype threat" points to this phenomenon as one cause of African Americans' and other underserved groups' poor performance. These studies illuminate a social/psychological context in which individuals from stereotyped groups display impaired performance by virtue of a predisposition of conforming to or fear of reinforcing the negative stereotype of the group. (Steele, Spencer, and Aaronson, 2002; Cohen and Garcia; . Thus, culturally tolerated stereotypes (e.g., African Americans are intellectually inferior to Whites, males are better at math than females) can hinder an individual's academic performance if the individual identifies with the group. Empirical studies have validated these theories (Schmader, 2002; Murphy et al., 2007; Kellow and Jones, 2008) .
To secure bright futures for African American and all underrepresented students, we must, as individuals and collectively, focus on minimizing the impact of obstacles on their academic and social achievement by providing interventions to improve their educational experiences (Whaley, 2017) . One important mechanism for helping these students reach their potential is out-of-school-time (OST) programming, which provides academic and/or social enrichment outside the day-to-day classroom. With rising emphasis on STEM education in the United States, OST programs can be particularly valuable for at-risk student populations by affording extra support in the areas of math and science to successfully pursue STEM-based post-secondary degrees and enter high-value STEM-based careers after graduation (PR Newswire, 2015; Verizon, 2014; Wilson et al., 2012; Le et al., 2015; McKendall et al., 2014; Carter et al., 2009; McKendall et al., 2000) .
Context for This Study. The Health Sciences and Technology Academy (HSTA) is a college preparatory program for at-risk youth in the state of West Virginia with a primary mission to provide support, stimulate academic success, and ultimately increase college enrollment for the state's at-risk youth population, which includes African American, economically challenged, first-generation-to-college, and rural students. HSTA also hopes to "home grow" productive citizens who would provide healthcare services to the medically underserved populations of West Virginia.
HSTA has carried out its mission through a program structure that emphasizes high expectations, individualized academic achievement, experiential learning, social support, and the creation of a strong STEM foundation in its students. It uses research-based after-school and summer camp curricula and an expansive social support structure to nurture underserved high school students who have the potential and desire to pursue a career in healthcare or another STEMbased profession. HSTA participants who successfully complete the program, are offered a tuition and fee waiver to West Virginia state colleges and universities, which may be used to obtain an associates or undergraduate degree of their choosing, as well as a graduate or professional degree in most health science and other STEM majors and the field of law.
METHODS
This study examines the standardized test scores of HSTA program participants compared to a comparable control group to determine if there are significant differences in test outcomes. One-way ANOVA (Analysis of Variance) and the retrospective causal-comparative or ex-post-facto research design (Fraenkel and Wallen, 2009 ) were used to compare the 2009-2010 mean test scores between HSTA and non-HSTA students on the West Virginia Educational Standards Test (WESTEST 2), the state-mandated exam used during the time of this study (Time 4 Learning, 2015) . This annual assessment of students in grades 3-11 determined their strengths and weaknesses relevant to academic content areas and identified performance levels on West Virginia's 21st Century Content Standards and Objectives (CSOs). This study used archived, de-identified, pre-existing data (i.e.,WESTEST 2 math and reading/language arts scores) from HSTA and non-HSTA students for the 2009-2010 academic year. Study participants in grades 9th, 10th, and 11th were matched one-to-one (HSTA vs. non-HSTA) based on demographics (i.e., race and gender), grade level, place of residency (i.e., county, school attending), and grade point averages (GPA). The demographic comparisons between HSTA and non-HSTA students did not examine the participants' age. Furthermore, it is assumed that the non-HSTA group did not advance through the academic continuum more slowly (i.e., repeated grades), since both groups were matched by the 3.0 or above grade point average at the end of their 8th grade year. The matching criteria controlled for selection bias in the program in that the non-HSTA subjects were eligible to participate in the program based on the HSTA criterion. Thus, the variables of race (e.g., African American), first generation college, financially disadvantaged, and rural were utilized when constructing the non-HSTA control population. The exclusion criterion for potential non-HSTA students was a GPA less than 3.0, and if a HSTA or non-HS-TA subject had a missing math or reading/language arts score, both the sample and the matched comparison were removed from the study (Stuart and Rubin, 2007) . The final sample of matched students were de-identified for analyses with the combined data sets (i.e., HSTA and non-HSTA).
The students included in this investigation attended twelve West Virginia high schools hosting 20 HSTA clubs. A cross-section of 168 HSTA students and 168 non-HSTA students was sampled, totaling 336 study participants, including 148 African American females, 82 African American males, 48 White females, 38 White males, ten Hispanic females, four Hispanic males, and six Asian females. For the purpose of this paper, only comparisons between the African American and White participants were examined. Other populations were too small. Study participants were not followed through the course of their four years in the program.
HSTA staff identified HSTA clubs in West Virginia with the highest numbers of African American students in the program following HSTA's mission to assist at-risk populations with a focus on African American youth. After identifying these clubs, recruitment letters were sent to six superintendents of the counties' individual school districts. Five superintendents agreed to participate in the study, for a participation rate of 83%. Superintendents subsequently provided a signed letter of permission indicating their volun-tary agreement to participate. Compiled data sets (i.e., name, race/ethnicity, gender, county of residency, school attending, and GPA) of all HSTA students attending clubs in participating districts were sent to the school districts. The schools also received a cover letter detailing which data (i.e., WEST-EST 2 Math and Reading/Language Arts scaled scores) to include for the HSTA students and instructions on how to select non-HSTA students for subsequent matching. School districts performed the following tasks: (1) Recorded the West Virginia Education Information System (WVEIS) number and WESTEST 2 scores for each HSTA student in the spreadsheet next to the name. (2) Provided notes and corrected any discrepancies in the HSTA data from the HSTA central office. (3) Randomly selected a comparison group of non-HSTA students from the county and selected and provided the same information as was provided for the HSTA students. If a district was unclear as to how to perform the random selection, the researcher was available to provide further instruction. (4) The data for both HSTA and non-HSTA students were placed on a compact disk and sent to HSTA's main office.
Data Analysis. The data from this study was analyzed using descriptive and inferential statistics, specifically oneway ANOVA (Analysis of Variance) utilizing the Statistical Package for Social Science. G*Power (version 3.1.9.1) was used to perform post-hoc effect size and power analyses with power (1 -b) set at the following parameters: the effect size for each test, sample size, standard deviation for HSTA and non-HSTA, and α=.05 (Faul et al., 2014) . There were three primary comparisons:
• Overall mean WESTEST 2 scores in reading and math for HSTA students vs. non-HSTA students • HSTA student scores vs. non-HSTA student scores by gender (e.g., HSTA males vs. non-HSTA males) • HSTA student scores vs. non-HSTA student scores by race and gender (e.g., HSTA African American males vs. non-HSTA African American males) Additional posthoc t-tests using the Statistics Calculator StatPac (version 4.0)
RESULTS
In nearly every comparison, HSTA students significantly outperformed the non-HSTA matched cohort. Analysis of variance showed a statistically significant difference between the cohorts for math scores, F(1,334) = 13.040, p = .001, and reading/language arts scores, F(1,334) = 12.993, p = .001 (Figure 1 ). These findings were significant across gender and race. HSTA male math scores, F(1,122) = 5.364, p = .022 and HSTA female math scores, F(1,210) = 7.621, p = .006 were significantly higher than Non-HSTA male and female scores respectively (Figure 2) . Similarly, HSTA male reading/language arts scores, F(1,122) = 8.360, p = .005 and female HSTA reading/language arts scores, F(1,210) = 5.746, p = .017 were significantly higher than their Non-HS-TA counterparts (Figure 3) .
WESTEST 2 had five performance-level categories for each core content area (Table 1) . A comparison of mean scores revealed that HSTA students' overall performance level on the WESTEST 2 was an entire level higher (Above Mastery) in both math (655.40) and reading (496.57) compared to non-HSTA students whose significantly different mean score in math was 634.06 (p=.001) and in reading was 477.95 (p=.001) (Figure 1 ). This indicates a lower mastery level or basic meeting of standards for the comparison group. The effect size (i.e., η2p) for the overall comparisons of standardized math (0.39) and reading (0.39) scores indicates that 39% of the total variance in both math and reading scores can be accounted for by participation in the HSTA program. Furthermore, power tests for the analyses of math (0.975) and reading (0.974) scores for the detection of a moderate effect indicates more than adequate power (i.e., power * .80) for the moderate effect size level of both test scores (Cohen, 1988) .
Comparative analyses by gender also showed that HSTA students scored at higher levels than their non-HSTA counterparts did. HSTA females' math score was 656.16 (Above Mastery) vs. 635.81 (Mastery), with an effect size of 38% and a power test for analysis at 87% for a moderate effect size level. In addition, the HSTA females' reading/language arts score was an entire level higher at 501.44 (Above Mastery) compared to 486.02 (Mastery) for non-HSTA females with an effect size of 33% attributed to participation in HSTA, but with a power test for analyses of only 77%. Correspondingly, HSTA males' math scores were also an entire level higher (Above Mastery) than their non-HSTA counterparts, at 654.11 versus 631.06 (Mastery), with an effect size of 41%. The reading/language arts scores for HSTA males were at the Mastery level range at 488.24 compared to 464.15 (Partial Mastery) for non-HSTA males, with 52% of the total variance attributed to participation in HSTA and a power test for analyses of 89%.
Comparisons by race and gender showed significant differences for reading/language arts scores favouring HSTA students. White male and White female HSTA students' reading/language arts scores compared to their non-HS-TA peers showed significant differences and accounted for 74% (White males) and 74% (White females) of the total variance due to participation in the HSTA program for both cohorts. HSTA White male students' math scores were a level above their non-HSTA counterparts with math at 666.37 (Above Mastery) and reading/language arts 493.26 (Mastery) compared to non-HSTA math at 632.95 (Mastery) and reading/language arts at 469.58 (Partial Mastery). HSTA White males outperformed their non-HSTA counterparts with significant differences shown on the reading/language arts scores, F(1,36) = 5.325, p = .028 and HSTA White female reading/language arts scores, F(1,46) = 5.722, p = .022 were significantly higher than Non-HSTA White male and female scores, respectively (Figure 4) . HSTA White male math scores, F(1,36) = 3.704, p = .062 and HSTA White female math scores, F(1,46) = 3.921, p = .055 were not significantly different from their non-HSTA counterparts (Figure 5) . Despite non-significance, HSTA White females' math scores were Above Mastery (670.05) compared to 637.24 (Mastery) for non-HSTA White females. The reading/language arts score for the White HSTA female cohort was also 497.43 (Above Mastery) vs. 472.76 (Mastery) for their non-HSTA White female counterparts.
Comparative analyses of HSTA compared to non-HSTA African American student scores revealed results favouring this cohort of HSTA participants, with math and reading/language arts scores at the Mastery Level. African American HSTA males' reading scores, F(1,80) = 4.363, p = .040) were significantly different from their non-HSTA peers, accounting for 46% of the total variance. Furthermore, HSTA's African American males scored 483.54 (Mastery) on the reading/language arts section, which was one performance level above their non-HSTA counterparts at 459.73 (Partial Mastery). HSTA African American females' reading/language arts scores, F(1,146) = 3.627, p = .059) were not significantly different from their non-HSTA counterparts (Figure 6 ). The math scores for HSTA African American males compared to their non-HSTA counterparts were not significantly different, F(1,80) = 2.137, p = .148. However, HSTA African American female students' math scores showed significant difference from their non-HSTA counterparts, F(1,146) = 6.54, p = .012), accounting for 42% of the total variance due to participation in HSTA and a 0.82 power analysis attributing a moderate effect (Figure 7 ). African American female HSTA and non-HSTA students were on par with reaching Mastery level for both math (649.51 vs. 627.93) and reading/ language arts scores (492.11 vs. 478.36). Despite not showing Above Mastery skill levels as their White HSTA counterparts, the African American HSTA students gained at least 13.75 to at most 23.81 more points on the tests than their non-HSTA African American counterparts with matched GPAs. While there were significant differences in the mean math and reading/language arts scores of HSTA compared to non-HSTA participants, there were no differences found when comparing within the groups by race and gender. Thus, HSTA's African American males and females did not differ in their math and reading/language arts scores from HSTA White males and females (Table 2) . Comparisons of HSTA African American to White males showed no significant difference in the math scores, t(58)=1.269, p = .2095 and reading/language arts scores, t(58)=0.897, p = .3735. African American and White HSTA females also did not differ in their math scores, t(96)=1.714, p = .0897 and reading/ language arts scores, t(96)=0.577, p = .5655 as well. This was also the case for non-HSTA within-group comparisons Table 3 ). However, a most significant finding revealed that HSTA White females (N=21) and non-HSTA White males (N=19) showed significant differences in their math scores. HSTA White females had an Above Mastery score of 670.05 compared to 632.95 (Mastery) for non-HSTA White males (t(38)=2.186, p=.0351). It is also important to note that despite non-significance on the math scores, HSTA African American females and males scored 649.51 and 645.95, respectively showing only a 16.56 and 13.00 difference in the score ranges compared to non-HSTA White males. This study is not without limitation. When constructing the control group, a formal propensity score matching was not conducted which would have included using baseline scores (test scores prior to the 9th grade). Thus, the data collected was limited to grades 9th, 10th, and 11th. Given this factor, this is considered a primary limitation since the 8th grade test scores might be considered an important predictor of the latter test scores. Furthermore, it could be argued that baseline test scores are necessary for analysis of program effect on latter test scores. Future research on HSTA and non-HSTA participants standardized test scores could address an expansion of this study to include baseline data. Nevertheless, without considering 8th grade baseline scores, it is difficult to argue that the HSTA intervention did not have an impact on the test scores of these students since both HSTA and non-HSTA participants have the same criteria of race (e.g., African American), first generation college goers, financially disadvantaged, rural and were matched one-toone on these criteria as well as grade-level, gender and GPA.
One might argue that there is a selection bias into the program which brings into question the validity of this study. We acknowledge that there is a possibility of selection bias; however, this study provides a controlled evaluation (Winkelby et al., 2014) on a matched cohort study of HSTA and non-HSTA high school participants to determine if the outcomes are program versus selection effect.
DISCUSSION
Traditionally, standardized test scores are used to measure academic success in school. This practice becomes particularly powerful as learners progress through the educational pipeline. Higher test scores are linked to positive outcomes, such as the inclination to study academically rigorous areas, including STEM fields, as well as the propensity to pursue college education. HSTA students have higher test scores both overall and by race/gender, which indicates that the academic foundation and educational interventions they receive support their heightened performance on these tests, with significant evidence showing differences between program participants compared to non-participants who have the same 8th grade GPA and are of the same race and gender. The results indicate that HSTA African American students are surpassing their non-HSTA counterparts, and although their scores are not on the same mastery level as White HSTA students, there were no significant differences in the math scores between HSTA's African American and White students. African American and female HSTA students are making significant academic strides, and for all participants, the higher WESTEST 2 scores show the promise of both greater preparedness in attending college and pursuit of post-secondary study. HSTA African American males are outperforming their counterparts in reading, despite research showing that African American males are poor readers and in defiance of the resulting stereotype threat that would otherwise impede their ability to compete in the academic arena (The National Assessment of Educational Progress, 2015).
The work of Steele et al. (2002) provides two primary organizational strategies for lessening the effects of stereotype and social identity threats: Relational and Contextual. Relational strategies are enacted via friendship, expert tutors, mentoring, ability affirmation, and success-affirming role models and mentors. HSTA offers these crucial social connections for its participants at school, in their communities, and through relationships with universities ( Figure 8 ). HSTA students build friendships with fellow participants and interact with college-aged mentors from similar backgrounds who have successfully completed HSTA. Participants receive affirmation by recognition of their accomplishments through HSTA events and the media (e.g., newspapers). Each student is required to complete, yearly, an in-depth research project with the guidance of expert tutors and HSTA-trained teachers, an undertaking that presents challenging standards and promotes an authentic sense of success upon completion. HSTA also encourages parental/family involvement in the science symposia, where students present their research projects, and by coordinating parent meetings .
According to Steele et al. (2002) , contextual strategies define the setting as one in which social identity is valued, di- verse philosophy and minority presence are represented, and procedural justice is implemented. HSTA participation creates an atmosphere in which students regularly interact with individuals from similar backgrounds who have overcome difficult odds by gaining college entry, earning high-level degrees, and securing successful careers. As a grass-roots organization, HSTA policies and procedures are set and guided by a panel of community members in the participants' HSTA region (e.g., parents, business owners, medical practitioners, etc.), ensuring that HSTA students are governed by a group with their best interests in mind and further creating an atmosphere of procedural justice and minority trust. All students, with no exceptions, are held accountable by way of probation or possible expulsion if they do not meet program 
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HSTA CLUBS
Weekly meetings held by trained teachers who assist with research and community projects.
SCIENCE SYMPOSIA
Yearly event where projects are presented and judged by a panel of academic scholars.
SUMMER INSTITUTE
A campus-academic experience where research training and mentoring are gained. By modeling relational and contextual strategies, HSTA maintains an environment that dampens the effects of stereotype threat and social identity stigma. With this supportive structure in place, at-risk students have a greater chance for academic achievement. They receive consistent affirmation that they belong, that they can succeed, and that they have a support system that they can depend on through high school, college, and beyond.
Academic enrichment is often the focus of content for STEM outreach programs. While not doubting the importance of academic enrichment, the social support element of the HSTA model is potentially a vital means of negating the risks of stereotype and social identity threats, which intro-duce students to the risk of poor performance on standardized tests. For several years, HSTA has disseminated a variety of survey instruments on the various program components (i.e., Summer Institute, Community Based Program) as well as the HSTA Exit Evaluation Instrument to assess impact and effectiveness from the participants' perspective. From these instruments, HSTA has gleaned a wealth of qualitative data citing the importance of HSTA's social support structure to the participants:
. . . (A)n amazing (Biomedical Camp, 2014) According to the National Institute on Out Of School Time (NIOST), students who participate in quality OST programs experience outcomes such as improved school attendance, higher levels of engaged learning, increased test scores and grades, and decreased levels of disciplinary problems, factors that impact the pursuit of post-secondary study (NIOST, 2009 ). The aforementioned outcomes are also the result of an important factor provided to OST program participants-social support (Curtis et al., 2014; . In light of the above anecdotal evidence, HSTA is in the midst of evaluating the impact of social support systems. HSTA is intended to interweave academic rigor and social support with the ultimate goal of providing resources to encourage participants' retention and progression through the educational pipeline and beyond.
CONCLUSION
As an OST/STEM enrichment program, HSTA offers participants essential tools to improve upon gatekeeper qualifications-namely, standardized tests. This is a breakthrough for students who historically exhibit lower standardized test scores. HSTA students engage in challenging, diverse curriculum and build relationships with each other and with academic mentors. These experiences are shown to support students in being more effective test takers Afterschool Alliance, 2015; Hodges et al., 2017) . As such, the effect of HSTA is twofold: Students receive the support and educational resources essential to pursuing post-secondary study, and they go on to use this academic trajectory to attain vital careers in health sciences and other STEM areas (Table 4 ). The goals set in place through HSTA are upheld by creating community-academic partnerships, fostering family involvement, and implementing the core program components of the HSTA club, the Science Symposia, and the Summer Institute. Thus, HSTA diligently seeks to create positive educational environments and outcomes while attempting to dismantle the phenomena of stereotype-threat performance (Steele et al., 2002) . Essentially, these findings suggest that there is a positive correlation between program participation and higher standardized test scores, which exemplifies that HSTA, and potentially other OST STEM enrichment programs, have the potential to affect the most important indicator of acceptance into post-secondary institutions. As previously mentioned, HSTA is in the process of continually validating through longitudinal analyses the importance of a social support system to dismantling educational barriers for HSTA participants. Further analyses through evidenced-based research of other OST STEM programs should be conducted in order to build upon the research substantiating the viability of these programs in assisting at-risk students to overcome educational barriers in pursuit of a higher standard of living.
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